WHAT IS CLAIMED IS : 

I. A process of forming a gate structur^ on a semiconductor substrate, 
comprising: 

providing a semiconductor substrate having a channel region formed 
therein so as to define a source am a drain region and a gate__structure 
comprised of a gate_dielectiflt nositioned on said channel region and a 
conductive layer positioned on\&aid/gate dielectric; 
<^ forming an .insulator element region on said substrate; and 

transforming a portianof ^said"conductive layeTadjacent said insulator 
element region into a side^vall spacer. 
J 2. ^ The process^^faim 1, wherein forming said insulator dem ent re gion 
comprises^^ing^aM^fcrer with saidjnsulator-element. 
^O^CnJ/ 3. | The process Claim 1, wherein said insulator element region 
^comprises /said insulator element and silicon. 

^^4/ The process of Claimj4^^ said insulator element comprises 

nitrogen. ^\ 

5. The process of Claim 4, wherein forming said insulator element region 
comprises doping the substrate with greater than about 10 12 nitrogen atoms. 

6. The process of Claim^fffwherein transforming said portion of said 
conductive layer comprises oxidizingis&d portion. 

7. The process of Claim 6, ^herein said conductive layer comprises 
polysilicon. 

8. The process of Claim y6, wherein oxidizing said portion further 
comprises growin g a bird 's beak region ext ending laterally into a selected portion of 
saic^^nducjtiye layer. 

9. The process of Claim/6, where oxidizing said portion further comprises 
forming a nitride layer on said semiconductor substrate. 

10. The process of Claim 9, wherein said nitride layer laterally extends 
under at least a portion of said /conductive layer. 

II. The process of jfclaim 1, wherein said gate dielectric comprises silicon 

oxide. 
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further comprising depositing a second sidewall 
a gate structure on a semiconductor wafer 



12. The process of Claim 1, 
spacer over the sidewall spacer. 

13. A process of forming 
comprising the steps of: 

providing a semiconductor substrate having a channel region formed 
therein so as to define a source region and a drain region and a gate structure 
comprised of an isolation layer positioned on said channel region and a 
conductive layer positioned fen said isolation layer; 

implanting an insulatjor element into said source and drain regions; 

Df said conductive layer adjacent said implanted 
form an oxide spacef and a protective layer over 



oxidizing a portion 



source and drain regions to 
said source and drain regio as, said protective layer comprising said insulator 



element and characterized Ipy a dielectric constant ^higher than that of^ silicon 
oxide. 

14. The process of Cliim 13, wherein oxidizing said portion of said 
conductive layer comprises growi ig a bird's beak region extending laterally into a 
selected portion of said conductive layer and said protective layer extending at least 



partially under said conductive la\ 



er. 



15. A process of forming a gate structure on a semiperfiductor wafer 
comprising the steps of: 

providing a semiconductor wafer having channel region formed 
therein so as to define a source and a drain/region and a gate structure 
comprised of an isolation layer positioned/over said channel region and a 
conductive layer positioned over sjaiqj^glation layer; 

implanting nitrogen into saJ^ourpfe and drain regions; 



transforming a portion aP i sa}^*^bnductive layer adjacent said insulator 
element region into an oxicte^ spacer; 

combining a portion of said substrate with said nitrogen to form a 
nitride protective lay^r over said substrate; and \ \ s 1 

depositing A sidewall spacer over the oxide spacer. 
16. A semicondi^j6^j>device comprising: 
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a substrate having a channel region interposed between a source and a 
drain region;) 

a gate structure comprised of an isolation layer positioned on said wafer 
adjacent said channel region and a conductive layer positioned on said isolation 
layer; 

an insulatihg spacer over a portion of said conductive layer and 
extending in a gate\bird's beak structure; and 

a protective film having a higher dielectric constant than silicon oxide 
extending over said source and drain regions. 

17. The semiconductor device in Claim 16, wherein said insulator film 
comprises an insulator elem€ni diffused from an insulator element region formed on 
said source and drain rejnons in said substrate. 



18. 



The semi 



region is formed by do Ding said 



19. 



The sem 



;onductoii 



svice in Clarfh 17, wherein said insulator element 
drain regions by said insulator element. 




onducter device in Claim 17, wherein said insulator film is 
silicon nitride and said ih§uJ^tor element is nitrogen. 

20. A semiconductor gate\ structure comprising: 
a silicon channel; 

a gate oxide positioned oVer said silicon channel; 
a conductive gate electrode positioned over said gate oxide; and 
a silicon nitride film extending at least partially over said silicon 
channel. 

2 1 . The gate structure of Claim 2^, wherein the gate structure is a gate in 
a field effect transistor device. 

22. The gate structure of Claim 20, ftirther comprising an oxide spacer on 
a sidewall of said electrode and extending into a gate bird's beak structure under said 
electrode. ^ 

23. A process of eliminating hot electron injection into a gate electrode 
positioned on a gate oxide adjacent k channel interposed between a source and a drain 
region in a silicon substrate, the process comprising: 

forming a nitrogen doped region in said source and drain regions; and 
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forming a silicon nitride filn/over a portion of said gate electrode so 
that a portion of said silicon nkrfde film penetrates under said gate electrode 
during said forming step wherein said portion of said silicon nitride film 
prevents hot electron injeaion into said gate electrode. 

24. The process of Claim .2frjfwherein the step of forming silicon nitride 
film comprises exposing said gate elQtrode to an oxidizing ambient. ' ' 

25. The process of Claim 23, further comprising double diffuse boron 
implanting said source and drain regions. ' — 

26. The process of Claim 25, further comprising: 
depositing an insulating layer over said gate electrode; and 
anisotropically etching said insulating layer to form sidewall spacers. 

27. The process of Claim 24, further comprising source/drain implanting 
said source and drain regions. / 

28. The process of C/aim 25, further comprising lightly doping said source 
and drain regions to grade a junction between said channel and said source and drain 
regions. / . 
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